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(54) DEVICE FOR IMAGE FORMATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device for 
image formation which makes it possible to enhance the 
productivity and reduce the cost 

SOLUTION: An ink head 1 is consisted of an ink set 3 
which is a combination of one or more of head units 2. 
The head units 2 are formed by combining six head chips 
4 for ejecting ink. Each head chip 4 is formed by a plane 
rectangular plate and has a plurality of ink ejecting 
nozzles 5 arranged in a row. These nozzles 5 is 
connected with an ink inlet 7a on a ink supplying plate 7 
connected with an ink supplying hole 6a of an ink 
storage. Six head chips 4 are fixed to the predetermined 
positions- six rectangular recesses 8a- with an 
adhesive. Furthermore the ink supplying plate 7 is fixed 
on the head substrate 8 with the adhesive. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] In image formation equipment equipped with the ink tank which has an ink 
feed hopper while containing the ink for record, and the ink head for breathing out the 
ink supplied from the ink feed hopper of this ink tank, and performing image formation 
Have two or more nozzles for ink regurgitation which were open for free passage to the 
ink inlet connected to the ink feed hopper of an ink tank, and the head unit which 
combined two or more head chips which carry out the regurgitation of the ink of the 
same color is considered as a basic configuration. Image formation equipment 
characterized by the ink head of image formation equipment consisting of one piece 
thru/or a combined head set in this head unit. 

[Claim 2] Image formation equipment according to claim 1 with which two or more 
nozzle trains of a head chip are characterized by being mutually arranged with a certain 
specific include angle mutually [ it is parallel and ] alternately to the direction of 
vertical scanning of image formation equipment at parallel. 

[Claim 3] Image formation equipment according to claim 1 or 2 with which the ink inlet 
of a head unit is characterized by being the same configuration and collocating to the 
ink feed hopper of an ink tank. 

[Claim 4] Image formation equipment of any one publication of claim 1-3 characterized 
by preparing the ink feed hopper of an ink tank in the location which is different from 
each other to each ink tank. 

[Claim 5] Image formation equipment of any one publication of claim 1*4 with which the 
number of the ink tanks to these head chips is one, and the ink feed hopper of an ink 
tank is characterized by having the number aligned with the head chip when two or 
more head chips which carry out the regurgitation of the same color ink are located in a 
line in the direction of vertical scanning. 

[Claim 6] Image formation equipment of any one publication of claim 1*5 with which a 



change-over with the black image serious consideration and color picture serious 
consideration by the same head set is characterized by for an ink tank carrying and 
being carried out by substitute. 



[Translation done.] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet recording method image 
formation equipment which can record two or more colors in more detail about image 
formation equipment. 
[0002] 

[Description of the Prior Artl As this kind of image formation equipment, what was 
constituted so that the regurgitation of the . ink for record of a break and two or more 
colors might be carried out for many components for ink regurgitation (head chip) 
constituted on one substrate for every color is known as indicated by JP,8224875, A. 
[0003] 

[Problem(s) to be Solved by the Invention] By approach by which the component for ink 
regurgitation is manufactured on the basis of a semi-conductor process,- even if an ink 
regurgitation channel increases, the percent defective of the manufactured ink head 
does not become not much high. 

[0004] However, it is in the inclination which the percent defective of the ink head 
increases by the increment in an ink regurgitation channel by approach by which the 
component for ink regurgitation is manufactured based on a machining process. 
[0005] Moreover, about the ink head in the case of performing printing of black image 
serious consideration (text response) and color picture serious consideration 
(photograph response), the ink head according to each former was prepared separately, 
and the object with which the components also differ was used. 

[0006] This invention is made in view of such the actual condition, can communalize ink 
head components and aims at offering the image formation equipment which can aim at 
improvement in productivity by it while it can stop the percent defective of the ink head 
manufactured. 



[0007] 

[Means for Solving the Problem] The ink tank which according to this invention has an 
ink feed hopper while containing the ink for record, In image formation equipment 
equipped with the ink head for breathing out the ink supplied from the ink feed hopper 
of this ink tank, and performing image formation Have two or more nozzles for ink 
regurgitation which were open for free passage to the ink inlet connected to the ink feed 
hopper of an ink tank, and the head unit which combined two or more head chips which 
carry out the regurgitation of the ink of the same color is considered as a basic 
configuration. The image formation equipment characterized by the ink head of image 
formation equipment consisting of one piece thru/or a combined head set in this head 
unit is offered. 

[0008] The head chip has two or more nozzles for ink regurgitation which the flat 
surface consisted of a rectangular plate, for example, were allotted to the single tier. 
These nozzles are open for free passage to the ink inlet connected to the ink feed hopper 
of an ink tank. The ink inlet is formed in the below-mentioned ink installation plate etc. 
The ink of one color is breathed out from one head chip. 

[0009] As for such a head chip, plurality is attached in the predetermined part of one 
head substrate. One ink installation plate is further attached in a head substrate. And 
one head unit consists of two or more head chips, one head substrate, and one ink 
installation plate. 

[0010] One piece thru/or the combined thing are called a head set for such a head unit 
by request. And the ink head of the image formation equipment of this invention 
consists of such head sets. 

[0011] When the ink head of the image formation equipment of this invention consists of 
such head sets, while being able to stop the percent defective of the ink head 
manufactured, ink head components (a head chip and head unit) can be communalized, 
and it becomes reducible [ the improvement in productivity, and cost ] by it. 
[0012] As for the ink head of the image formation equipment of this invention, it is 
desirable that two or more nozzle trains of a head chip are alternately arranged 
mutually with a certain specific include angle to the direction of vertical scanning of 
image formation equipment at parallel mutually [ it is parallel and ]. Here, the direction 
of vertical scanning of image formation equipment will be the conveyance direction of 
record media, such as a record form, if it puts in another way. 

[0013] When two or more nozzle trains of a head chip are arranged in this way, while 
being able to make small magnitude to the main scanning direction (the direction of 
vertical sc annin g of image formation equipment, and direction which intersects 



perpendicularly) of an ink head, the arrangement pitch of all the nozzles covering two or 
more trains can be made equal. Moreover, a record pitch can be made small by 
arranging with an include angle. 

[0014] As for the ink head of the image formation equipment of this invention, it is 
desirable that the ink inlets of a head unit are the same configuration and collocating to 
the ink feed hopper of an ink tank, the ink installation plate with which an ink inlet 
constitutes for example, a head unit here a predetermined number it is formed. 
[0015] When the ink inlet is constituted in this way, communalization of components 
can be attained per head unit. 

[0016] As for the ink head of the image formation equipment of this invention, it is 
desirable that the ink feed hopper of an ink tank is prepared in the location which is 
different from each other to each ink tank. 

[0017] Since the location of the ink feed hopper of 1 comes to correspond only to the 
specific head unit of 1 when the ink feed hopper is constituted in this way, a possibility 
of incorrect-inserting an ink tank in a not corresponding head unit can be prevented. 
[0018] When two or more head chips which carry out the regurgitation of the same color 
ink in the image formation equipment of this invention are located in a line in the 
direction of vertical scanning, the number of the ink tanks to these head chips is one, 
and it is desirable to have the number which the ink feed hopper of an ink tank aligned 
with the head chip. 

[0019] When the ink tank is constituted in this way, even if the amount of the ink used 
differs between the head chips of same color plurality by one tank ization being 
performed, since the number of ink tanks is one, they can prevent an ink piece and the 
tank exchange by it. 

[0020] As for the image formation equipment of this invention, it is desirable that a 
change over with the black image serious consideration and color picture serious 
consideration by the same head set carries, and it is [ of the ink tank ] made to be 
performed by the substitute. 

[0021] It becomes unnecessary for a user to have two sets of ink heads by [ to the image 
formation equipment as a set of an ink head and an ink tank ] making only a substitute 
require by carrying, and not switching black image serious consideration (text response) 
and color picture serious consideration (photograph response), but an ink tank carrying 
such a switch by substitute. 

[0022] It is carrying out purge processing of the ink head by the penetrant remover tank 
which carries and washes an ink head in a substitute, and an ink color is eliminated 
before remaining in an ink head. Moreover, arrangement of the color of an ink head has 



the desirable layout out of which the effect of the color accompanying an ink tank **** 

substitute cannot come easily. 

[0023] 

[Embodiment of the Invention] Hereafter, three embodiments of this invention are 
explained in detail based on a drawing. In addition, this invention is not limited by 
these. 

[0024] In gestalt 1 drawing 1 of operation, the ink head 1 of the image formation 
equipment concerning the gestalt 1 of operation consists of one piece thru/or a combined 
head set 3 in this head unit 2 by considering the head unit 2 as a basic configuration. 
[0025] The head unit 2 comes to combine six head chips 4 for carrying out the 
regurgitation of the ink. As for each head chip 4, the flat surface has two or more nozzles 

5 for ink regurgitation allotted to the single tier by consisting of a rectangular plate. 
These nozzles 5 are open for free passage to ink inlet 7a of the ink installation plate 7 
connected to ink feed hopper 6a of the ink tank 6. The ink of one color is breathed out 
from one head chip 4. 

[0026] Six head chips 4 are attached in rectangle hollow of -six predetermined parts of 
one head substrate 8 8a- with adhesives. The ink installation plate 7 is further attached 
in the head substrate 8 with adhesives. And one head unit 2 consists of six head chips 4, 
one head substrate 8, and one ink installation plate 7. 

[0027] One piece thru/or the combined thing are called a head set 3 for such a head unit 
2 by request. And the ink head 1 of the image formation equipment of this invention 
consists of such head sets 3. In addition, in drawing 1 , 9 expresses the actuation circuit. 
[0028] As shown in drawing 2 , to the direction of vertical scanning of image formation 
equipment (the conveyance direction of a record medium), two or more nozzle 5 trains of 
the head chip 4 are parallel, and axe arranged alternately mutually. That is, 
immediately, while head chip 4 are allotted to parallel to the direction of vertical 
scanning, it is arranged at zigzag so that only a certain head chip 4 and the next 
distance with the head chip 4 respectively almost equal to the die length and width of 
face of the head chip 4 may shift and the pitch P of a nozzle 5 may not change. 
[0029] as this ink head 1 is shown in drawing 3 again, ink inlet 7a of the ink installation 
plate 7 becomes the same configuration (the shape of a cylindrical shape), and 
collocating (arrangement in the same up-and-down location) to each ink feed hopper 6a 
in six ink tanks 6 - as moreover, ink feed hopper 6a of the ink tank 6 - each ink tank 

6 - receiving - difference it is constituted so that it may become a location. 

[0030] This ink head 1 is constituted so that the ink tank 6 may carry and a change over 
with the black image serious consideration and color picture serious consideration by 



the same head set 3 may be performed by substitute. 

[0031] that is, it is shown in drawing 4 - as the image formation equipment as a set of 
an ink head and an ink tank ■■ it carries, changes and comes out and black image 
serious consideration (text response) and color picture serious consideration 
(photograph response) are not switched, but an ink tank carries such a switch, and it is 
constituted so that only a substitute may be made to require. 

[0032] It is carrying out purge processing of the ink head 1 by the penetrant remover 
tank which carries and washes the ink head 1 in a substitute, and an ink color is 
eliminated before remaining in the ink head 1. Moreover, arrangement of the color of 
the ink head 1 is carried out to the layout out of which the ink tank 6 carries and the 
effect of the color accompanying a substitute cannot come easily. 

[0033] For example, it arranges in a left train, and in black image serious consideration, 
as shown in the left-hand side of drawing 4 R> 4, six head chips 4 are arranged for a 
right example in order the object for black (Bk), the object for black (Bk), and for black 
(Bk) in order the object for yellow (Y), the object for MAZENDA (M), and for cyanogen 
(C). And it arranges in a left train, and in color picture serious consideration, as shown 
in the right-hand side of drawing 4 , six head chips 4 are arranged in a right train in 
order the object for black (Bk), the object for MAZENDA (M), and for cyanogen (C) in 
order the object for yellow (Y), the thin object for MAZENDA (Lm), and for [ thin ] 
cyanogen (Lc). 

[0034] If it is in such an ink head 1, since the number of nozzles 5 is made to increase 
and it corresponds to improvement in the speed of image formation equipment, the long 
head set 3 can be made combining the head unit 2 two or more. 

[0035] That is, as shown in drawing 5 , the head unit 2-12 can make the long head set 3 
which combined from making heights 8for combination band8b of the head substrate 8 
in the head unit 2 of 1 and crevice 8c, crevice 18for combination c of the head substrate 
18 in the next head unit 12, and heights 18b and 18b engaged, and combining. 
[0036] In addition, although the head set 3 of drawing 5 shows the example of black (Bk) 
image serious consideration, it replaces with this, and it is exchanging suitably 
arrangement of the color by two or more head chips 4, and the response to color picture 
serious consideration is also attained. 

[0037] In gestalt 2 drawing 6 of operation, two or more nozzle 15 trains of the head chip 
14 in the ink head of the image formation equipment concerning the gestalt 2 of 
operation are mutually arranged with a certain specific include angle (here about 45 
degrees) at parallel to the direction of vertical scanning-of image formation equipment 
(the conveyance direction of a record medium). That is, while head chip 14 are mutually 



allotted to parallel with the include angle of about 45 degrees to the direction of vertical 
scanning, it is arranged so that the pitch P of the nozzle 15 with the next head chip 14 
may not immediately change with a certain head chip 14. Moreover, the record pitch P 
on a record medium becomes possible [ making it smaller than the nozzle pitch to the 
chip direction in the head chip 14 ] by arranging the head chip 14 with an include angle 
to the direction of vertical scanning. 

[0038] The configuration of other parts of the ink head concerning the gestalt 2 of this 
operation is almost the same as the ink head 1 concerning the gestalt 1 of operation. 
[0039] In gestalt 3 drawing 7 of operation, the ink head of the image formation 
equipment concerning the gestalt 3 of operation is constituted so that ink inlet 7a of the 
ink installation plate 7 may become the same configuration (the shape of a cylindrical 
shape), and collocating (arrangement in the same up-and-down location) to three ink 
feed hopper 16a in one ink tank 16. That is, the ink head concerning the gestalt 3 of 
operation is that one ink tank 16 is arranged to three head chips 4 located in a line with 
the lengthwise direction unlike the ink head 1 concerning the gestalt 1 of operation. 
[0040] The configuration of other parts of the ink head concerning the gestalt 3 of this 
operation is almost the same as the ink head 1 concerning the gestalt 1 of operation. 
[0041] 

[Effect of the Invention] If it is in the image formation equipment concerning claim 1 of 
this invention In image formation equipment equipped with the ink tank which has an 
ink feed hopper while containing the ink for record, and the ink head for breathing out 
the ink supplied from the ink feed hopper of this ink tank, and performing image 
formation Have two or more nozzles for ink regurgitation which were open for free 
passage to the ink inlet connected to the ink feed hopper of an ink tank, and the head 
unit which combined two or more head chips which carry out the regurgitation of the 
ink of the same color is considered as a basic configuration. It is characterized by the ink 
head of image formation equipment consisting of one piece thru/or a combined head set 
in this head unit. Therefore, while being able to stop the percent defective of the ink 
head manufactured, ink head components (a head chip and head unit) can be 
communalized, and it becomes reducible [ the improvement in productivity, and cost ] by 
it. 

[0042] If it is in the image formation equipment concerning claim 2 of this invention, 
two or more nozzle trains of a head chip are alternately characterized by being mutually 
arranged with a certain specific include angle at parallel mutually [ it is parallel and ] 
to the direction of vertical scanning of image formation equipment. Therefore, while 
being able to make small magnitude to the main scanning direction of an ink head, the 



arrangement pitch of all the nozzles covering two or more trains can be made equal. 
Moreover, a record pitch can be made small when it has arranged with an include angle. 
[0043] If it is in the image formation equipment concerning claim 3 of this invention, the 
ink inlet of a head unit is characterized by being the same configuration and collocating 
to the ink feed hopper of an ink tank. Therefore, communalization of components can be 
attained per head unit. 

[0044] If it is in the image formation equipment concerning claim 4 of this invention, the 
ink feed hopper of an ink tank is characterized by being prepared in the location which 
is different from each other to each ink tank. Therefore, since the location of the ink feed 
hopper of 1 comes to correspond only to the specific head unit of 1, a possibility of 
incorrect-inserting an ink tank in a not corresponding head unit can be prevented. 
[0045] If it is in the image formation equipment concerning claim 5 of this invention, 
when two or more head chips which carry out the regurgitation of the same color ink are 
located in a line in the direction of vertical scanning, the number of the ink tanks to 
these head chips is one, and the ink feed hopper of an ink tank is characterized by 
having the number aligned with the head chip. Therefore, even if the amount of the ink 
used differs between the head chips of same color plurality by one tank-ization being 
performed, since the number of ink tanks is one, they can prevent an ink piece and the 
tank exchange by it. 

[0046] If it is in the image formation equipment concerning claim 6 of this invention, an 
ink tank carries and a change over with the black image serious consideration and color 
picture serious consideration by the same head set is characterized by being carried out 
by substitute. It becomes unnecessary therefore, for a user to have two sets of ink heads 
by [ to the image formation equipment as a set of an ink head and an ink tank ] making 
only a substitute require by carrying, and not switching black image serious 
consideration and color picture serious consideration, but an ink tank carrying such a 
switch by substitute. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

iDrawing ll Drawing 1 is the decomposition perspective view showing the assembly 
condition of the ink head of the image formation equipment concerning the gestalt 1 of 
operation of this invention. 

[Drawing 2l Drawing 2 is the top view showing the arrangement condition of the head 
chip of the ink head concerning drawing 1 . 

[Drawing 3l a part of ink head which drawing 3 requires for drawing 1 - it is ah 
amplification top view. 

[Drawing 41 Drawing 4 is a top view explaining a switch with the black image serious 
consideration of an ink head and color picture serious consideration concerning drawing 
1. 

[Drawing 51 Prawing 5 is a top view explaining making a long head set, combining the 
head unit concerning drawing 1 two or more. 

fPrawing 6l Prawing 6 is the top view showing the arrangement condition of the head 
chip in the ink head of the image formation equipment concerning the gestalt 2 of 
operation of this invention. 

[Prawing 7l a part of ink head of the image formation equipment which drawing 7 
requires for the gestalt 3 of operation of this invention it is an amplification top view. 
[Pescription of Notations] 

1 Ink Head 

2 Head Unit 

3 Head Set 

4 Head Chip 

5 Nozzle 

6 Ink Tank 

6a Ink feed hopper 



7 Ink Installation Plate 
7a Ink inlet 

8 Head Substrate 
8a Hollow 
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*fa]^UX¥fT«-E^ttS^ tt>^. $>S— s/K^-y 
^4 t~T<:m<D^y V^y-^A ht^y b*^yZ?4<D&: 

[0 0 2 9] Z.<n^^y-^y Klfl^fc, 0 3i;^fJ: 
5{c x ^y^SAS7^y^iAP7a^ 6o^ 
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[0 0 3 0] ^co-r ^^^5/ Kite, IrJ — <D^y Kir y 

[0031] -r#fc>*>> i^4^^-rj:^^. ^y^^y 
<o£? few %k7L*4 $ <Dm^-^tznx^^. 

"£Z>£?\zMj&£1%X\,^ 0 
[0 0 3 2] f^^iCfe/coTf*. 41/?^ y Y\<D 

* 6 ^«c^^l^# 5 fe<of2#<Dmu: < 10 W T * 

[0033] fc^^L^. v?m&mn(Dm&te» m 20 

^Ji-> ^ffl (Y) . -^if^ffl (M) x v-TVJB (C) 

<E>jiHt--, ^^oMiw. hjb (Bk) . mm (Bk) . 
mm (Bk) ^ui^ga@-r^> 0 ^tt, *^-nH§ifim 
(ornate. mA^mw^-r^ 5 t-, 6o^y k^ 
^4^. &^jt^, Mffi (y) x m^^^^m (l 

m) . M^isT^m (Lc) (DUIi^ ^Jt*(7)^j^ x H 

m (Bk) , ^z/?m (m) , i/T^m (o one 
[0034] ztoxb^^^^y Ki t^&o-cfi, y 30 

x/w 5 (Dm&mm ttxmmxttmnmmztzM&r ■ 

Sfc«>fc: % -5/ Km>, h2Sr«*fift**M:T*^ 
[0 0 3 5] t^t>, 05l^ti;5l^ lO^yK 

b • 8 b&tfDfl£fl8 c Pco— -x K^-— $/ h 1 2{z£> 
y KSSl 8 <Dm&&t>1tmW& 1 8 c&tttbSB 
18b • 18 b^^^ttSl^W5:K\ ^ 

*y h 2 - 1 2*UtM*^bSofcJHr^y 

Kir * h 3 Z t d5T-# £o 40 
[0 0 3 6] #:fb\ |5^;y Kir y V 3 tt, 77 yt 

(Bk) Hfift«»o«Sr^i-t>o-e*>sd^ ctucft* 
[0037] mm<oj&te 2 

^^y Klcjart*^? K^-y^l 4<£>1S&<D/X/H 5 

fa) l:»Ltfc5#Jl©jW (rCT*li^J4 5ffi) «:» 
oXSiMc5FtT^S@$nrv>6o -T^^*>. K^ 50 
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^14^5 L^SjM*f^(^LT^4 5S(DMIr 

7^14 tfCB^y K^-y^l 4 <tcoy X/n 5 e 
2/^Pd«**>e>ftt^J:5JwB«S#tTi#^6 0 BI;£ 

3E*iftt-»u-c^ff*i*ox^y k^s^i 4^gae-r 

5C£X\ fB^ft:_hcDfa^fc: 0 -/^Pfi x Y^y7 
[0 0 3 8] Z<DMM<OMm2\zmZ>'(>'#^y KOftfc 

mMtDmniimz-ot^y ki t 

[0 0 3 9] HlfiO»IB3 
otfM' 1 6tC^ofrt5 3oO>fy^«P 1 6 

-i±mx<Dmm) \^z>£?^. mf&tsfrx\,^ 0 -r.ft 

co^y Kf^7 p 4li^ttio^y^^y^ l 6^ga 

[0 0 4 0] Z<Dmi&<Dteffli3lZ.&Z>'< isf^y KcOftfe 

^»^<o«j«f4. mm^Mmi^^^^^^y ki <t 

[0 0 4 1] 

p^*-r6^>-^^^^^:. ^y^^y^^y^ft 

mm<D4^^^y b*Amf8.£ti,x^z>zt&¥rmb-r 

^yZfRXfi^y K«s/ K) «)*iiftS:ff5 - 
[0 0 4 2] 4:«R<Dfl|««2^«'5iB««AXB^«> 



(5) 



[0 0 4 3] *«H0tt*«3l£ffi*Btt«jftttBK:*> 
oXf*. ^y Kany hcD-O-^^AP^. -f^^^v- 

[0 0 4 4] *»9BOl»*3S4Jw«Slii««*«lt^*> 

[0 0 4 5] **«<Og»*3S5^«61i««*SS«lw«> 
P j&s^ y. y toHrfc»«r* ur ^ -5 r. £ £ 

[0 0 4 6] *«W^S}*^6^«-5iil^^e^*> 

^ot, -Y^^y Ki:>f ^^^^-fey hi: IT 

£\q^ a-f-fi^y^/sy Kt2ty Mt^e^ 30 
■6<ft5. 
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[01] 01 tt, *»Moja605«llBi^«5iB««rii 
3g«co>f Y<OU^XVm*^1rftM®®mx 

[02] H2lt Bli:*S-f^^K^yKfy 

[0 3] 0 3tt, 181 XzMZJ^t^y K0>— 
®0T*£>5 O 

[04] H4tt, K^7 5/^® 

* # ^ * <0«d ¥®0 

[05] 05te, Hll:«5^yK«yhMWill 
*«te*-C*^s/ K1ry hSrf^SC tSrttM-r^sFffi 

[0 6] H6ii, *«MoHJfi(D»lB2(c«iiii«jg^ 
[0 7] i7ll *5§W^HliS^^IS3^>R5ffi«^ 

[fl^saw] 
1 

2 
3 
4 
5 
6 

6 a 
7 

7 a 
8 

8 a 



-fv^y K 

K-=*-~y h 
^ y K-fe y h 

^3/ K^y:/. 

^fy^iAfi 

^y KSffi 



[02] 



14] 



-Xtftljttlz— 
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